Introduction {#sec1-1}
============

Every single human face is unique in its look, its shape, and proportions, as well as in the specific ways of articulation and expression that are so characteristic for an individual.

The analysis of human face is a science and an art, utilizing both aesthetic and anthropological tools. It is a well-established fact that human faces differ from one another on the basis of race and ethnicity. Therefore, it is impossible to determine a definitive definition of facial beauty; the ideal or attractive face of one generation is different from another and depends in large measure on racial, ethnic, national, personal, as well as gender preferences to name a few of the important factors involved in the determination of beauty.

Facial analysis is the first step in the evaluation of patients who present for orthodontic, cosmetic, or reconstructive procedures of the face, and one of the most important components of orthodontic diagnosis and treatment planning.

Facial aesthetics is one of the Principle Concerns of Orthodontists and Maxillofacial Surgeons\[[@ref1][@ref2][@ref3]\] and Pedodontists also have a role in it. Facial aesthetics play an important role in self-identification, self-image, self-presentation, and interpersonal confidence. Furthermore, they affect social behavior. Therefore, in most cultures, the face is regarded as the most salient characteristic of once identity. Anthropometry is the science of measuring the human body and its parts. Facial anthropometry is a direct means of facial measurement that uses standard landmarks and instrumentation to compare populations. Anthropometric analysis, a technique that yields accurate soft tissue measurements of the face, has been used to define soft tissue relationships.\[[@ref4][@ref5][@ref6]\]

This study is performed to find out the mean values for selective landmarks on the face of the Bengali children in West Bengal to demonstrate gender differences in the linear measurements. The purpose of the study is to gather baseline information regarding the selected soft tissue facial measurements in Bengali children with minimum armamentarium, which will help in diagnosis and treatment planning.

Materials and Methods {#sec1-2}
=====================

Sample {#sec2-1}
------

The study was performed on 250 (123 males and 127 females) Bengali children in 6-14 years age group who were selected randomly in the outpatient Department of Pedodontics and Preventive Dentistry. Children with maxillofacial trauma/pathology/developmental defects, medical complication, and with previous orthodontic treatment of any kind were excluded from the study.

Data collection {#sec2-2}
---------------

The linear soft tissue measurements were performed by a single examiner in the clinics after obtaining the written consent from the guardian. The facial measurements were performed according to the classical methods of physical anthropology. The subjects were made to stand in an upright position on the flat floor in an area with adequate natural light.

The standard natural orientation of the head was achieved by asking the subjects to look at the external source of eye reference, i.e., a wall mirror and the jaws were in habitual occlusion.

The measurement was done in a true horizontal plane with subject 3 feet away in front of the mirror. In case of small children, they were made to stand on a raised platform in order to keep the head of the examiner at the level of the head of the subject. The soft tissue landmarks to be studied were located by careful inspection and/or palpation of the face and a mark were created on the cutaneous surface of the face with a non-permanent marking pen. A digital caliper was used to measure the shortest linear distance between the marked points on the skin of the face. The marked landmarks were wiped out with cotton moistened with spirit after the completion of the measurements.

The data were analyzed using SPSS version 11.0 to determine mean values, standard deviation, and gender differences in the measurements. Student\'s *t*-test was used to determine the significance in values of males and females.

Facial landmarks {#sec2-3}
----------------

The linear measurements of the soft tissue of the face were done according to the following landmarks: \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\].

Trichion: The midpoint of the hairline.Nasion: The midpoint on the soft tissue contour of the base of the nasal root at the level of the frontonasal suture.Subnasale: The midpoint on the nasolabial soft tissue contour between the columella crest and the upper lip.Gnathion: In the midline, the lowest point on the lower portion of the chin.Endocanthion: The soft tissue point located at the inner commissure of each eye fissure.Exocanthion: The soft tissue point located at the outer commissure of each eye fissure.Tragion: The point located at the upper margin of each tragus of the ear where the upper edge of the cartilage disappears into the skin of the face.Otubasion superious: The point of attachment of the helix in the temporal region, which determines the upper border of the ear insertion.Otubasion inferus: The point of attachment of the ear lobe to the cheek, which determines the lower border of the ear insertion.

![Soft tissue facial landmarks](CCD-4-42-g001){#F1}

![Soft tissue facial landmarks](CCD-4-42-g002){#F2}

Variables/measurements {#sec2-4}
----------------------

To obtain reference data for 13 linear measurements of the face of Bengali children in West Bengal and to evaluate gender differences, the following measurements were studied:

Inter-endocanthion distance,

Inter-exocanthion distance,

Inter-trichion--nasion distance,

Inter-trichion--subnasale distance,

Inter-trichion--gnathion distance,

Inter-exocanthion--endocanthion distance; right and left,

Inter-otubasion superious--exocanthion distance,

Inter-otubasion inferus--exocanthion distance,

Inter-tragion--exocanthion distance,

Inter-otubasion superious--subnasale distance,

Inter-otubasion inferus--subnasale distance,

Inter-otubasion superious--otubasion inferus distance.

Results {#sec1-3}
=======

Mean values, standard deviations, and significant differences between male and female subjects of various age groups are listed in Tables [1](#T1){ref-type="table"}--[4](#T4){ref-type="table"}.

###### 

Mean and SD (mm) of linear distances (facial heights) in 123 male and 127 female subjects

![](CCD-4-42-g003)

###### 

Mean and SD (mm) of linear distances (eye measurements) in 123 male and 127 female subjects

![](CCD-4-42-g004)

###### 

Mean and SD (mm) of linear distances (distance from eye to the ear) in 123 male and 127 female subjects

![](CCD-4-42-g005)

###### 

Mean and SD (mm) of linear distances (distance from nose to the ear) in 123 male and 127 female subjects

![](CCD-4-42-g006)

In 12-14 years age group, the linear distance facial height (Trichion to Gnathion) for male subject was significantly very high compared to that of female (*t* = 3.59, d-f = 61; *P* \< 0.001).

Also in 9-11 years age group, the same linear distance was higher in males than females in 85% cases (*t* = 1.92, d-f = 96; *P* = 0.15). Though the gender difference was not significant at 5% level (*P* \> 0.05), it was significant at 15% level.

In 6-8 years age group, male\'s average endocanthion to endocanthion (En-En) distance was significantly higher than that of females (*t* = 2.42, d-f = 87; *P* \< 0.05).

In 12-14 years age group, for En-En distance, the average for females (27.69) was significantly higher than that of males (25.96) (*t* = 4.12, d-f = 61, *P* \< 0.001).

In 9-11 years of age group, the average distance of exocanthion to exocanthion (Ex-Ex) was higher for males compared to females, but the difference was not significant at 5% level (*P* \> 0.05), though for 87% of cases, it was significant (*P* = 0.13).

In 12-14 years age group, the average Ex-Ex distance for males is greater than that of females in 93.5% of cases, a little short of 5% level of significance.

For exocanthion to endocanthion (\[Ex-En\] \[right\]) in the 9-11 years age group, the average distance for males was significantly higher than that of females in 83% of cases, though the difference was not significant at 5% level (*P* \> 0.05).

In all other cases, there was no significant gender difference (*P* \> 0.05).

For the linear distances in respect to exocanthion to the highest point of attachment of the external ear to the head (Ex-Obs), exocanthion to the lowest point of attachment of the external ear to the head (Ex-Obi), and exocanthion to the tragion (Ex-T), there was no significant variation in the average measurements by sex in all the age groups viz., 6-8, 9-11, and 12-14 years.

For the measurement from the subnasale to the highest point of attachment of the external ear to the head (Subnasale to Otubasion superious) however, measurement for male subjects was significantly higher compared to female subjects in all age groups.

For the measurement from the subnasale to the lowest point of attachment of external ear to the head (Subnasale to Otubasion inferus), measurement for male subjects was significantly higher than that of females (*t* = 2.33, d-f = 61, *P* \< 0.05) in 12-14 years age group.

For the measurement between the highest and the lowest point of attachment of external ear to the head (Otubasion superious to Otubasion inferus), in 9-11 years age group, 12-14 years age group, there was no significant difference in males or females. However, in 6-8 years age group though the difference was not significant at 5% level (*t* = 1.35, d-f = 87, *P* \> 0.05), yet in about 82% cases, male subjects were of higher average distance compared to that of females.

Three out of thirteen linear measurements were significantly higher (*P* \< 0.001) in males and one out of thirteen linear measurements were significantly higher (*P* \< 0.001) in females, both in 12-14 years age group.

Discussion {#sec1-4}
==========

One of the most important components of orthodontic diagnosis and treatment planning is the evaluation of the patient\'s soft tissue. Soft tissue dimensions vary as a result of thickness, length, and postural tone of the tissues. The soft tissue covering the teeth and bones can vary making the dentoskeletal pattern an inadequate guide in evaluating facial disharmony.

As very few studies have been done to establish soft tissue norms for the Indian population, a comprehensive comparative study was required to obtain the data of soft tissue norms of Indian population. Therefore, this study was conducted in West Bengal, India.

Any study on facial analysis must be viewed within the limits of racial, regional, and cultural concepts. There is an importance of ethnic group in all population. This study was performed on children of Bengali ethnic origin. Similarly, Hyeon-Shik Hwang, Wang-Sik Kim, and James McNamara\[[@ref7]\] did a study on Korean and European-American adults in order to understand the ethnic differences in the soft tissue profile between these two groups.

In this study, 6-14 years age group was chosen, as during this period growth spurts are seen both in males and females. According to Hagg and Taranger,\[[@ref8]\] most of the growth modification orthodontic appliances can be effectively utilized for the patient benefit during this age group. Thus, knowing the anthropometric norms for this particular age group would be helpful in treatment planning. It is contemporary to the study done by Nizam *et al*.,\[[@ref9]\] in which the soft tissue facial measurements were performed on Malaysian children between 6 years and 15 years.

The soft tissue facial measurements in this study were done using selective landmarks and linear measurement. There were 9 landmarks and 13 linear measurements which were concurrent to the study done by Nizam *et al*.\[[@ref9]\]

Eleven out of thirteen linear measurements were significantly higher (*P* \< 0.001) in males than in females at 15 years of age in the study done by Nizam *et al*.,\[[@ref9]\] and by Virgilo *et al*.,\[[@ref10]\] in the sample of healthy young adults, the size of the soft tissue facial contour was significantly higher in males than in females. In this study, three out of thirteen linear measurements were significantly higher (*P* \< 0.001) in males and one out of thirteen linear measurements were significantly higher (*P* \< 0.001) in females, both in 12-14 years age group.

The upper facial height is the distance between trichion and nasion. Long upper third of face indicates vertical maxillary excess. Increased total facial height is seen in individuals with adenoid facies. In this study, the upper facial height in 12-14 years age group was 60.54 mm in males and 60.57 mm in females. This value is less when compared to the values of different ethnic groups. Upper facial height in North American White young adult in 18-30 years age group as given by Farkas *et al*.,\[[@ref11]\] was 70.1 mm in male and 63.3 mm in females, and in Indian males\[[@ref11]\] and females were 65.5 mm and 64.2 mm, respectively, for same age group.

Total facial height is the distance between trichion and gnathion. The disproportion of the facial vertical thirds may be a result of many dental and skeletal factors, and these linear measurements may help in to define the contributory factors of vertical dentoskeletal dysplasia and also to determine respective treatment plan. The value of total facial height in an adult as given by Arnett and Bergman\[[@ref12]\] for males is 137.7 mm and females is 124.6 mm. Arnett\'s values was less compared to the value of this study. In this study, the value of total facial height for 12-14 years children were 148.36 mm in males and 141.49 mm in females.

The importance of division of face has been given in 14^th^ and 15^th^ centuries. One classical concept is of the five equal parts, i.e., the "rule of fifths" in which ideally the face is five eye widths wide, the eyes are one eye width apart, and the distance from each outer canthus to the lateral margin of the face is one eye width.\[[@ref13]\] Various studies have been done on inter-pupillary distance: Fledelius and Stubgaards\'s\[[@ref14]\] study on age 5 to adult and Pryor\'s\[[@ref15]\] study on ages 0-15. They established that inter-pupillary distance continues to increase from early childhood to late teens. A confluent finding was observed in this study where the exocanthion--exocanthion distance increased from 6 years to 14 years of children. Increased inter-canthal distances is due to telecanthus and orbital hypertelorism.

Telecanthus is usually seen in congenital anomalies such as in Down syndrome. Orbital hypertelorism is seen in Crouzon syndrome, Apert syndrome, and Pfeiffer syndrome.

Decreased inter-canthal distance is seen in orbital hypotelorism and is very rare.\[[@ref13]\]

The values for average inter-exocanthial distance provided by Ngeow *et al*.\[[@ref16]\] Farkas *et al*., and\[[@ref11]\] Nizam *et al*.,\[[@ref9]\] for different ethnic groups were similar to the values obtained in this study; where males had 92.34 mm and females had 90.55 mm as their inter-exocanthial distance in 12-14 years age group. The normal values of inner and outer canthal distances and canthal index are important for successful reconstruction of the canthal area. Thus, it is necessary to have a local data of these parameters since these standards reflect the potentially different patterns of craniofacial growth resulting from racial, ethnic, sexual, and dietary differences.

In 12-14 years age group, the distance from the exocanthion to the highest point of attachment of external ear to the head was 71.58 mm in males and 71.46 mm in females which was less compared to the values of Nizam *et al*.,\[[@ref9]\] in Malaysian adolescent of 14.5-15.5 years age group; the values were 73.2 mm in males and 66.5 mm in females. In 6-8 years age group, the values were 68.58 mm in males and 68.01 mm in females, whereas in 9-11 years age group, it was 69.98 mm and 69.52 mm in males and females, respectively, in this study.

The highest inter-sample variability was observed for the measurements from subnasale to the highest point of attachment of external ear to the head in the study of Nizam *et al*.\[[@ref9]\] Whereas the inter-sample variability was much less for the same parameters in this study.

Nizam *et al*.,\[[@ref9]\] established the value for the distance from subnasale to the lowest point of attachment of the external ear to the head in Malaysian adolescent of 14.5-15.5 years age group. The values were 109.9 mm in males and 101.1 mm in females. The values of same parameters in this study in children of 12-14 years age group were 109.08 mm in males and 106.74 mm in females which is similar to the above values. For the measurement between the highest and the lowest point of attachment of external ear to the head, in the age group 9-11, 12-14, there is no significant difference in males or females. These findings are in concurrent with the findings of Nizam *et al*.,\[[@ref9]\] in children of 6-15 years age group.

The value of the distances between the highest and lowest point of attachment of external ear to the head in this study was 44.85 mm in males and 44.73 mm in females of 12-14 years old children, which was slightly more than the values of Malaysian adolescent in 14.5-15.5 years by Nizam *et al*.,\[[@ref9]\] it was 45.1 mm in males and 45.1 mm in females.

Conclusion {#sec1-5}
==========

Studies in different parts of the world on soft tissue facial analysis have yielded variety of results. No investigators have yet conducted a study on soft tissue facial morphometry in children of West Bengal. Hence, the study will provide the data on soft tissue facial measurement in children of Bengali ethnic group to assess differences with age and sex. It will provide the aesthetic guidelines to assess the facial discrepancy in Bengali children and provide a proper treatment plan through a simple, economically reasonable soft tissue facial analysis method, which can be used easily in rural clinical set ups where sophisticated instruments are not available.
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